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(54) Emergency flight safety device 

(57) The emergency flight safety device for flight 
crew members (3) of an aircraft in an emergency situa- 
tion comprises a full-face masl< (1) and a display (31) 
which is integrated into the full face mask (1), displays 
flight data and ensures that the crew (3) has access to 
essential information even in the case when smoke 
largely blurs the view in the aircraft cabin. The emergen- 



cy flight safety device further comprises an oxygen and 
air supply apparatus (14-18) for supplying oxygen and 
air to the interior of the mask (1). The oxygen and air 
supply apparatus (14-18) is equipped with means forthe 
purification of polluted cabin air in order to prevent the 
crew member (3) from being intoxicated by poisonous 
smoke. 
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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention relates to an emergency 
flight safety device according to the preannble of claim 1 . 

BACKGROUND OF THE INVENTION 

[0002] Recent Incidents in civil and military aviation 
that were initialized by fire, fume or smoke resulting from 
malfunctioning electrical appliances or wiring, have 
caused tremendous loss of human life and substantial 
financial damage. In an emergency situation It is vital 
that the pilot of an aircraft has a clear view of the critical 
flight information data, has full control over the orienta- 
tion of the aircraft in the three-dimensional space and 
has proper breathing conditions in case of loss of cabin 
pressure or health-critical fume. In addition, the safety 
of an emergency landing could be substantially en- 
hanced by giving the pilot an undisturbed view of the 
final touchdown spot. 

[0003] Existing emergency devices for airplanes have 
concentrated on providing the cockpit crew members 
with smoke goggles and an oxygen mask in case of loss 
of cabin pressure (see, e.g., D. Wllkins "Helmet IVIount- 
ed Displays in Transport Emergency Conditions". SPIE 
Conference on Helmet- and Head-Mounted Displays IV, 
SPIE Vol. 3689, 206-209, 1 999). As altematives, the use 
of full-face masks protecting the pilot's eyes from smoke 
(R. Stiinkel "All you need is oxygen" Fliegemiagazin 
9/99, 32-35, Sept. 1 999) or the combination of a breath- 
ing mask with a protective hood that can enclose the 
pilot's head (U.S. Patent No. 5,115,804) are proposed. 
The disadvantage of all these approaches is the re- 
duced visibility under heavy smoke conditions. Smoke 
drastically reduces the readability of instruments locat- 
ed in the instrument flight panel. As a possible solution 
to this problem, Wilkins discusses an inflatable plastic 
shield over the instrument panel that may help to some- 
what reduce the amount of smoke between the operator 
and the panel. Alternatively, a separate, head mounted 
display could directly provide the crew members with 
critical flight infomnation. For situations in which the vis- 
ibility is reduced to less than a few centimeters and in 
order to prevent eye irritation because, such a display 
is preferably combined with some sort of smoke gog- 
gles. This latter approach is then, within certain limits, 
also suitable for situations in which the smoke contam- 
ination is strong and the instrument representation has 
to be very close to the human eye, 
[0004] The above mentioned solutions, however, fail 
to suggest an appropriate integrated safety device ap- 
proach which can In addition be made independent of 
the cockpit power supply. Such a safety device may be 
required In the case of a power failure or a deliberate 
switching off of the power supplies during emergency 
procedures. Moreover, the mounting of a delicate head 



mounted display panel on top of the smoke goggles in 
an emergency situation Is rather fussy, and valuable 
time may be lost. 

5 SUMMARY OF THE INVENTION 

[0005] It is the purpose of the present invention to pro- 
vide an emergency flight safety device that overcomes 
disadvantages of present safety devices and especially 
10 enables the pilot to safely land an aircraft which is trou- 
bled by a smoke incident, by providing undisturbed vi- 
sion and access to flight information data as well as safe 
breathing conditions. 

[0006] This purpose is attained by the emergency 
15 flight safety device having the characteristics of claim 1 . 
Preferred embodiments are evident from the dependent 
claims. 

[0007] The emergency flight safety device according 
to the invention comprises a full-face mask with a see- 
20 through, muftlfu notional display. It is fast to mount and 
therefore allows immediate control over the aircraft by 
the cockpit crew in the case of an emergency. The Inte- 
gration of the head-mounted display into the full-face 
mask prevents smoke from disturtaing the clear percep- 
ts tion of displayed information and avoids eye irritation. 
[0008] In case of the development of health-critical 
smoke it is important to have access to purified air when 
cabin air pressure is relatively high. An increasing vol- 
ume of surrounding cabin air in standard oxygen de- 
30 mand systems is mixed with a decreasing volume of ox- 
ygen as soon as the cabin pressure is approaching 
standard atmospheric pressure (cf. Stunkel). The use of 
such a standard oxygen demand system would thus 
lead to the intoxication of the crew in case of the devel- 
35 opment of health critical smoke. The emergency flight 
safety device according to the invention therefore com- 
prises a powered purified air respiratory system which 
ensures that no intoxicated air gets into the mask. 
[0009] In a preferred embodiment of the Invention, the 
40 multifunctional head-mounted display is structured into 
a virtual area where critical flight information data is dis- 
played and an area where real data such as video im- 
ages obtained by an external camera can be overlaid 
onto critical flight information data, enhancing the per- 
45 ception of an actual situation, especially in the final 
phase of an emergency landing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

50 [0010] In the following, an exemplified embodiment of 
the invention is described in more detail with reference 
to the attached drawings. In the drawings, 

Fig. 1 shows a view of a person wearing a full face 
55 mask according to the invention, comprising an ox- 
ygen and purified air supply, of an emergency flight 
safety device, 
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Fig. 2 is a view similar yet more scliematic view of 
a person wearing a full face mask, additionally 
showing a simplified scheme of the means for sup- 
plying and processing flight data, and 

Fig. 3 is a schematic representation of the functions 
of the device according to the invention with a dis- 
play panel as seen by the crew member using the 
device. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[001 1 ] The emergency flight safety device described 
In the following Is configured to be installed in an aircraft, 
namely an airplane. A full-face mask 1 belonging to the 
emergency flight safety device is illustrated in Figure 1 . 
It is mounted in an airplane cockpit, for instance con- 
tained in a dropout package, and can be automatically 
made available for the cockpit crew in case of an inci- 
dent such as a sudden cabin-pressure loss, similar to 
the existing oxygen masks In airplanes. 
[0012] The full-face mask 1 is configured such as to 
effectively shield the entire face of a person 3, e.g., a 
crew member, from possibly intoxicated cockpit air. It 
covers essentially the whole face of the person 3 and 
has an elastically deformable margin section 5 for a 
smooth yet sealing skin contact. Straps 7 with adjust- 
ment buckles 9 serve as means for holding the mask on 
crew member's face. A view-through section 1 1 consists 
of transparent material and allows the person wearing 
the mask an essentially undisturbed perception under 
normal conditions, i.e., if the view in the cockpit is not 
blurred. A nose covering 12 divides the space between 
the mask 1 and the crew member's face into an viewing 
space and a breathing space which hermetically in- 
cludes nose and mouth of the crew member The mask 
1 further comprises a purified air and oxygen supply joint 
13 to which a conduit 14 is mounted. This conduit 14 Is 
connected to valve means comprising an oxygen de- 
mand valve 15, which in turn is linked to at least one 
oxygen container and/or oxygen generator 16. The ox- 
ygen containers and/or the oxygen generator 16 are of 
the type used for passenger oxygen masks in existing 
airplanes. A pressure reducing valve 1 7 may be inserted 
between an oxygen container 16 and the oxygen de- 
mand valve 15. The oxygen demand valve 15 is further 
linked to a powered purified air respiratory device 18. 
This powered purified air respiratory device comprises 
filtering means 1 9 for the filtering of possibly intoxicated 
cabin air. The oxygen demand valve 15 is configured to 
switch between supplying the person wearing the mask 
with oxygen or purified air. The switching may be carried 
our manually, but the oxygen demand valve 1 5 may also 
comprise means for the switching to be carried out au- 
tomatically, e.g. depending on the pressure loss in the 
cockpit. As an alternative, the oxygen demand valve 
may be configured such as to provide a mixture of oxy- 
gen and purified air, the mixing ratio depending on the 



cockpit air pressure. The conduit 14, the oxygen de- 
mand valve 15, the oxygen containers and/or the oxy- 
gen generator 16, the pressure reducing valve 17 and 
the powered purified air respiratory device 18 together 
5 constitute an oxygen and purifled-air supply tool 1 4-1 8. 
Air and/or oxygen to be Inhaled enters from said tool 
14-18 through the purified air and oxygen supply joint 
13 into the viewing space from where it gets through 
valves 21 into the breathing space. Air outlets 23 with 
to valves allow the exhaled are to get to the outside. 
[0013] The view-through section 11 of the mask 1 
comprises a see-through, multifunctional display 31. 
The emergency flight safety device is, as schematically 
shown in Figure 2, preferably equipped with means 32 
*5 for the processing of flight data, e.g., a microprocessor 
or a computer. The flight data thus processed are sub- 
mitted by control instruments such as a GPS/DGPS sig- 
nal receiver 35, an inertial flight navigation system 36, 
an aircraft safety data controller 37 or a radio com inter- 
20 face 38. The emergency flight safety device also com- 
prises means for the transmission of flight data from the 
data processing means 32 to the display 31, e.g., at 
least one transmission cable 33 connecting the micro- 
processor or computer 32 and the display 31 , the cable 
25 33 being preferably attached to the conduit 1 4. The dis- 
play 31 Is configured as a liquid-crystal display operated 
in reflection and in transmission. It preferably consists 
of two display areas 35, 37 which can be placed in front 
of and in close proximity to the left and the right eye of 
30 the person 3 wearing the mask 1 , respectively. In this 
case, both display areas 35, 37 show essentially the 
same display image, providing binocular vision. 
[0014] The two display areas 35, 37 together define 
one image for the observer 3, which is at least partially 
55 superposed to the actual view as seen by the observer 
3 through the view-through section 11 ofthemaski and 
which defines a virtual display area 41 as shown in Fig- 
ure 3. This virtual display area 41 Is used to show GPS 
(Global Positioning System) and/or DGPS (Differential 
40 Global Positioning System) data 43 such as position, 
track, speed and altitude, giving information about the 
current position of the aircraft and its track to an emer- 
gency landing position. Flight safety system data 45 of 
the aircraft such as fire prevention infomnation, power 
^5 management conditions and communication frequen- 
cies may also be displayed in the virtual area 41 of the 
display 31 . A center section 40 of the virtual display area 
41 Is preferably designed as a see-through section used 
to display data 47 produced by an inertial navigation 
50 system, Informing the crew about the orientation of the 
aircraft in the three dimensional space similar to an ar- 
tificial horizon. 

[0015] An external imaging device 34, e.g., a CCD 
camera, can also be part of the emergency flight safety 
55 device according to the invention. It can have a visual 
and/or infrared spectral sensitivity, the latter enhancing 
visibility in bad weather conditions. This camera 34 is 
preferably mounted on the bottom side of the airplane 
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in a way that its field of vision is essentially equivalent 
to the field of vision of a person viewing through the 
cockpit window. During an emergency landing, if the 
view in the cockpit is blurred by smoke, the camera 34 
is used to supply real image data showing the ultimate 
landing situation, if necessary under enhanced night vi- 
sion condition. The real image data may also comprise 
runway lights, obstacles and/or visual glide path infor- 
mation (Visual Approach Slope Indicator, VASI or Pre- 
cision Approach Path Indicator System PAPl). The im- 
age obtained by the camera 34 is shown on the same 
center section 40 of the virtual display area 41 as the 
inertial navigation system data 47. Other sensors such 
as speed or altitude sensors may form part of the emer- 
gency flight safety device In the same way as the cam- 
era 34. 

[0016] A flight-safety device that works efficiently In 
various emergency scenarios such as engine failure, 
fire, smoke, health -critical fume, electrical failure and al- 
so in deliberate actions under emergency conditions 
must be powered by a redundant power source that is 
independent of the main aircraft power source. For this 
purpose, the emergency flight safety device according 
to the invention preferably has an auto-power function 
carried out by an independent and redundant power 
source 51 (see Fig. 2). The mask 1 , the oxygen and pu- 
rified air supply device 14-18 as well as the sensors such 
as GPS/DGPS 35, inertial navigation system 36, the air- 
craft safety system data controller 37, the radio com in- 
terface 38 and the outside camera 34 are included in 
this independent power management concept. If the 
sensors are also used by other applications than the 
emergency flight safety device, their redundant availa- 
bility Is assured by additional independent equipment. 
[0017] The embodiment described above is by no 
means the only embodiment of the invention and can be 
altered or supplemented in many ways. As an example, 
the means for transmitting data to the display does not 
have to comprise cables, it can also be equipped with a 
radio or similar transmission apparatus. In addition to 
the display 31 , also communication equipment such as 
a headset and a microphone can be integrated in or at- 
tached to the full-face mask 1 . The mask 1 can further 
comprise means for the adaptation of the display posi- 
tioning to the crew member's head size. The crew mem- 
ber's data may even be stored in the computer belong- 
ing to the transmission tool so that the exact positioning 
of the two display areas 35, 37 on the mask 1 can be 
automatically adapted to the eye position and spacing. 
[001 8] The emergency flight safety device may further 
be equipped with intelligent means for the matching of 
the gas composition in the mask to the crew member^s 
needs, which means may comprise sensors mounted 
on the inside of the full-face mask 1 . 



Claims 

1. Emergency flight safety device for a person (3) in 
the cockpit of an aircraft, the device comprising a 

5 full-face mask (1 ) characterized in that the full-face 
mask (1) comprises an integrated display (31) for 
displaying flight data. 

2. The emergency flight safety device according to 
10 claim 1 wherein the display (31 ) comprises two dis- 
play areas (35, 37) to be placed in front of the per- 
son's left and the right eye, respectively. 

3. The emergency flight safety device according to 
IS claim 2 wherein each display area (35, 37) compris- 
es a section (40) that is at least partially transparent 
and is configured to be a see-through display. 

The emergency flight safety device according to 
one of the claims 1 -3 wherein the display (31) com- 
prises a liquid crystal display. 

The emergency flight safety device according to 
one of the claims 1-4, additionally comprising 
means (33) for transmitting flight data to the display 
(31) and display control means (32) for displaying 
said flight data on the display (31). 

The emergency flight safety device according to 
claim 5 wherein said flight data comprise DGPS/ 
GPS data, positioning data, the aircraft speed, the 
aircraft altitude, the track to nearby airports, inertial 
navigation data, data about the configuration of the 
aircraft, and/or at least one frequency for radio com- 
munication with a ground-based flight control. 

The emergency flight safety device according to 
one of the claims 1-6, additionally comprising a 
camera (34) for supplying the display (31 ) with data 
showing the landing situation, said camera being 
mountable on the aircraft outside the cabin, having 
visible and/or infrared spectral sensitivity. 

The emergency flight device according to one of the 
claims 1 -7, additionally comprising an oxygen and 
air supply apparatus (14-18) for supplying oxygen 
and/or air to the interior of the mask (1 ). 

The emergency flight device according to claim 8, 
wherein the oxygen and air supply apparatus 
(1 4-1 8) comprises means (1 8) for the purification of 
smoke- intoxicated cabin air. 

The emergency flight safety device according to 
claim 8 or 9, wherein the oxygen and air supply ap- 
paratus (14-18) comprises valve means (15) for 
supplying oxygen and/or air in varying relative 
amounts. 
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11. The emergency flight safety device according to 
claim 10, wherein the valve means (15) are config- 
ured to adjust the relative amounts of supplied ox- 
ygen and/or air to the cockpit air pressure automat- 
ically. 5 

12. The emergency flight safety device according to 
one of the claims 1-11, additionally comprising a 
power supply (51 ) for supplying the entire emergen- 
cy flight safety device with electrical power. Inde- io 
pendent of a power supply of other electrical equip- 
ment. 
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